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(54) DRIVING DEVICE OF UQUID CRYSTAL DISPLAY PANEL 

(57)Abstract: 

PURPOSE: To provide the driving device of a liquid crystal display panel 
capable of realizing a high quality screen display by eliminating a so-called 
white bright phenomenon while the panel is AC-driven. 
CONSTITUTION: In a first period during which pulses 01 to ON are 
supplied to each scanning line 14, signals D1 to DM which correspond to 
display signals V are applied to each picture element electrode 1 1 . On the 
other hand, in a second period during which the pulses D1 to DN are not 
supplied to the each scanning line 14, signals G1 to GM corresponding to 
inverse display signals IV are supplied to each data line 13 only and are 
not applied to each picture element electrode 1 1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] The switching element which controls the appUed voltage to two or more pixel electrodes and the 
aforementioned pixel electrode which have been arranged in the shape of a matrix, As opposed to the liquid crystal 
display panel which has two or more scanning lines which control two or more data lines and aforementioned 
switching elements which supply the applied voltage to the aforementioned pixel electrode through the aforementioned 
switching element In the driving gear of the liquid crystal display panel equipped with the scanning-line drive circuit 
which drives the data-line drive circuit and the aforementioned scanning line which supply a status signal to the 
aforementioned data line synchronizing with a horizontal scanning synchronizing signal one by one synchronizing with 
the aforementioned horizontal scanning synchronizing signal While the aforementioned scanning-line drive circuit 
supplies a driving pulse to the aforementioned scanning line, when the aforementioned data-line drive circuit suppUes a 
status signal to the aforementioned data line, throughout [ 1st shorter than horizontal scanning period term ] For 
throughout [ 2nd term / by which the aforementioned scanning-line drive circuit does not supply the aforementioned 
driving pulse to the aforementioned scanning line while impressing the aforementioned status signal to each pixel 
electrode ], the aforementioned data-line drive circuit is the driving gear of the liquid crystal display panel by which it 
is characterized by the aforementioned status signal supplying the reversed-polarity signal with which polarity differs 
at the aforementioned data line. 

[Claim 2] The driving gear of the liquid crystal display panel according to claim 1 characterized by reversing polarity 
for [ of the aforementioned data line / every ], and suppljdng the aforementioned status signal supplied to the 
aforementioned data line in the 1st period of the above, and the aforementioned reversed-polarity signal supplied to the 
aforementioned data line in the 2nd period of the above to the aforementioned data line, and impressing only the 
aforementioned status signal to each pixel electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is used for a television set, computer terminal display, etc., and relates to the 
driving gear of the liquid crystal display panel which impresses electric field to liquid crystal by carrying out the two- 
dimensional scan of the pixel electrode divided per two or more pixels. 
[0002] 

[Description of the Prior Art] Drawing 7 is the block diagram showing an example of the driving gear of the 
conventional liquid crystal display panel. The liquid crystal display panel 60 The switching elements 62, such as TFT 
(TFT) which controls the applied voltage to the pixel electrode 61 and each pixel electrode 61 which consist of two or 
more transparent electrodes arranged in the shape of a matrix, and each switching element 62 are minded. Two or more 
data lines 63 (the number of the data Une 63 is hereafter made into M.) which supply the applied voltage to the pixel 
electrode 61 And two or more scanning lines 64 (the number of the scanning line 64 is hereafter made into N.) which 
control each switching element 62 from ~ it consists of the 1st substrate which changes, the 2nd substrate by which the 
field-like electrode which counters the 1st substrate and consists of a transparent electrode etc. was formed in the front 
face, the 1st substrate, liquid crystal arranged the 2nd set at the wooden floor In addition, M and N are the natural 
numbers. 

[0003] The data-line drive circuit 70 is driven with the shift register which operates the horizontal scanning period of a 
video signal, and while supplying a status signal to each data line 63 synchronizing with a horizontal scanning 
synchronizing signal by sampling a status signal per pixel and repeating a signal transfer and an output, the scanning- 
line drive circuit 71 drives each scanning line 64 one by one synchronizing with a horizontal scanning synchronizing 
signal. 

[0004] When the selection drive of one certain scanning line 64 is carried out by such operation, while M switching 
elements 62 controlled by the one scanning line 64 will be in switch-on As opposed to M pixel electrodes 61 connected 
with these M switching elements 62 M signal levels which sampled the status signal of a segment per pixel 1 
horizontal scanning are impressed through each data line 63 from the data-line drive circuit 70, and each signal level is 
impressed to the liquid crystal arranged between M more pixel electrodes 61 and the field-like electrode of the 2nd 
substrate. That is, the status signal within 1 horizontal scanning period will be displayed for every 1 horizontal 
scanning line. And image display of one sheet is performed by repeating such a horizontal scanning N period 
perpendicularly to each scanning line 64 one by one for every horizontal scanning synchronizing signal. 
[0005] Such operation is controlled by the various control signals which the timing generating circuit 73 outputs based 
on the synchronizing signal inputted through a terminal 75 from the exterior, and is inputted into the data-line drive 
circuit 70, the scanning-line drive circuit 71, etc. Furthermore, it is inputted into the inversion circuit 72 for carrying 
out the alternating current drive of the liquid crystal, and the video signal inputted through a terminal 74 from the 
exterior inverts a video signal with a predetermined period, and is inputted into the data-line drive circuit 70 as a status 
signal. 

[0006] When the period of a vertical-scanning synchronous integral multiple is chosen as a period of inversion of a 
video signal and an example of the driving gear of the conventional liquid crystal display panel is especially interlaced 
scanning (interlace scanning), 1 field period or 1 frame period is chosen. 

[0007] On the other hand, other examples of the driving gear of the conventional liquid crystal display panel A video 
signal as 1 horizontal scanning period chosen as a pan as a period of inversion of a video signal in addition to 1 field 
period mentioned above or 1 frame period and shown in drawing 8 (1) by the inversion circuit 72 As shown in drawing 
8 (2) and (3), it is changed into the status signal inverted for every opposite phase and 1 horizontal scanning period for 
every 1 field period or frame period. In addition, drawing 8 (2) is the video signal reversed for every 1 horizontal 



scanning period in the odd number field, and drawing 8 (3) is the video signal reversed for every 1 horizontal scanning 

period in the even number field. 

[0008] 

[Problem(s) to be Solved by the Invention] However, the method of inverting for every 1 former field period or frame 
period among the driving gears of the conventional liquid crystal display panel In order that the polarity of the status 
signal supplied to each data line 63 immediately after the driving pulse in the scanning line 64 located in the bottom of 
the display screen may be reversed, to the pixel electrode 61 on the lowermost scanning line 64 The status signal of the 
last field period is held and the period when the potential difference between the voltage level of this pixel electrode 61 
and the voltage level of the inverted status signal which is supplied to each data line 63 will be in a large state becomes 
comparatively long. 

[0009] If the off resistance of each switching element 62 is not enough at this time, the technical problem that it 
changes towards the potential of the pixel electrode 61 being in the inclination to fall in response to the influence of the 
potential of the data line 63, therefore the applied voltage to liquid crystal falling occurs. 

[0010] When TFT is used as a switching element 62, by furthermore, the parasitic capacitance which exists between 
source-drains While changing the potential of the pixel electrode 61 connected to the drain in response to the influence 
of the voltage-level change at the time of inversion of the data line 63 connected to the source in the direction to which 
the liquid crystal applied voltage at the time of inversion falls In the screen lower part, since the period after inversion 
is longer, it is in the inclination for the actual value of liquid crystal applied voltage to fall, therefore the technical 
problem that the contrast ratio in the screen lower part is not enough occurs. 

[001 1] Since potential change of the pixel electrode 61 under the influence of the voltage variation of the data line 63 
to which the method of inverting for every 1 horizontal scanning period among the driving gears of the conventional 
liquid crystal display panel in addition to 1 latter field period or latter 1 frame period, on the other hand, considered the 
off resistance of a switching element 62 and the parasitic capacitance between source-drains as the reason serves as 
equal conditions over the whole display screen, a uniform screen display is obtained, and a contrast ratio does not 
especially fall [ the screen lower part ]. 

[0012] As shown in the fragmentary sectional view of the liquid crystal display panel 60 of draw ing 9 , however, the 
potential of the pixel electrodes 61a and 61b which adjoin each other perpendicularly on both sides of the scanning line 
64 As opposed to the potential of the coxmterelectrode 86 on the front face of the 2nd [ since it becomes an antiphase 
mutually ] substrate 87 The potential of pixel electrode 61a is higher, and when the potential of pixel electrode 61b is 
lower, electric field occur in the sense of the arrow in drawing.9 . The sense of the electric field in the about 64 
scanning line is no longer the direction of a substrate normal, normal electric field are not impressed to the liquid 
crystal of the portion, but after all, Ught modulation is not fully performed but the liquid crystal of the field which the 
sense of electric field ****(ed) has the technical problem that the state which remained white, and the so-called "white 
optical phenomenon" occur. 

[0013] this invention is offering the driving gear of the liquid crystal display panel which can realize quality image 
display by canceling the so-called white optical phenomenon, carrying out the altemating current drive of the liquid 
crystal, in order to solve the technical problem mentioned above. 
[0014] 

[Means for Solving the Problem] The switching element which controls the applied voltage to two or more pixel 
electrodes and the aforementioned pixel electrode by which this invention has been arranged in the shape of a matrix. 
As opposed to the liquid crystal display panel which has two or more scanning lines which control two or more data 
lines and aforementioned switching elements which supply the applied voltage to the aforementioned pixel electrode 
through the aforementioned switching element In the driving gear of the liquid crystal display panel equipped with the 
scanning-line drive circuit which drives the data-line drive circuit and the aforementioned scanning line which supply a 
status signal to the aforementioned data line synchronizing with a horizontal scanning synchronizing signal one by one 
synchronizing with the aforementioned horizontal scanning synchronizing signal While the aforementioned scanning- 
line drive circuit supplies a driving pulse to the aforementioned scanning line, when the aforementioned data-line drive 
circuit supplies a status signal to the aforementioned data line, throughout [ 1st shorter than horizontal scanning period 
term ] While impressing the aforementioned status signal to each pixel electrode, throughout [ 2nd term / by which the 
aforementioned scanning-line drive circuit does not supply the aforementioned driving pulse to the aforementioned 
scanning line ] The aforementioned data-line drive circuit is the driving gear of the liquid crystal display panel 
characterized by the aforementioned status signal supplying the reversed-polarity signal with which polarity differs at 
the aforementioned data line. 

[0015] Moreover, this invention is characterized by reversing polarity for [ of the aforementioned data line / every ], 
and supplying the aforementioned status signal supplied to the aforementioned data line in the 1st period of the above, 



and the aforementioned reversed-polarity signal supplied to the aforementioned data line in the 2nd period of the above 
to the aforementioned data line, and impressing only the aforementioned status signal to each pixel electrode. 
[0016] 

[Function] If this invention is followed, since the same polar signal will be impressed to each pixel electrode which 
adjoins each other perpendicularly on both sides of the scanning Une, the pixel circumference can cancel the so-called 
white optical phenomenon which remains white. 

[0017] Moreover, since polarity reverses the signal supplied to each data line for every period [ the ] shorter than a 
horizontal scanning period, a contrast ratio does not deteriorate and only the screen lower part can display a quality 
picture by homogeneity over the whole screen. 

[001 8] Furthermore, in addition to the above-mentioned, a good picture without a flicker can be displayed by supplying 

the signal which reversed polarity for [ of each data line / every ]. 

[0019] 

[Example] Drawing 1 is the block diagram showing the driving gear of the liquid crystal display panel which is one 
example of this invention. Hereafter, the half of a horizontal scarming period is set up as the 1st period, and while 
supplying as a status signal what reversed polarity for the video signal for every 1 field period to each data line, the 
example which sets up the remaining half of a horizontal scanning period as the 2nd period, and is supplied to each 
data line by making the video signal of an antiphase into a reversed-polarity signal to this status signal is explained. 
[0020] As usual the liquid crystal display panel 10 Two or more data lines 13 (hereafter) which supply the applied 
voltage to the pixel electrode 1 1 to the pixel electrode 1 1 which consists of two or more transparent electrodes arranged 
in the shape of a matrix, and each pixel electrode through the switching elements 12, such as TFT (TFT) which 
controls applied voltage, and each switching element 12 let the number of the data line 13 be M book And two or more 
scanning lines 14 (the number of the scanning line 14 is hereafter made into N.) which control each switching element 
12 from — it consists of the 1st substrate which changes, the 2nd substrate by which the field-like electrode which 
counters the 1st substrate and consists of a transparent electrode etc. was formed in the front face, the 1st substrate, 
liquid crystal arranged the 2nd set at the wooden floor In addition, M and N are the natural numbers. 
[0021] Drawing^ is the block diagram showing the output section of the data-line drive circuit 20, and drawin g 3 is the 
timing chart which showed each signal wave form. 

[0022] If the pixel clock signal CLK shown in drawing 3 (1) is inputted into the shift register SR which has M steps of 
outputs, the sampling signals Sl-SM shown in drawing 3 (2) - (6) will be outputted, and each analog switches Gal- 
GaM will be controlled. 

[0023] The status signal V shown in drawing 3 (9) is inputted into each analog switches Gal-GaM, and is charged by 
the sampling capacitors calciuml-CaM with each sampling signals Sl-SM. 

[0024] Furthermore, for every horizontal scanning period, the phases for a half period differ, the transfer signals TA 
and TB shown in drawing 3 (7) and (8) are inputted, and the 1st period which impresses voltage to the pixel electrode 
11, and the other 2nd period are decided. If the pulse of the transfer signal TA makes it flow through each analog 
switches Gbl-GbM, the status signals charged by each sampling capacitors calcium 1-CaM will be transmitted to the 
hold capacitors Cbl-CbM all at once, and will supply Signals Dl-DM to each data line 13 through each buffers Bl- 
BM. 

[0025] On the other hand, the inverse video signals IV will be transmitted to the hold capacitors Cbl-CbM all at once, 
and the inverse video signal IV will supply Signals Dl-DM to each data line 13 through each buffers Bl-BM, if it 
becomes a status signal V and the signal of reversed polarity, and is inputted into each analog switches Gcl-GcM and 
the transfer signal TB makes it flow through each analog switches Gcl-GcM as shown in drawing 3 (10). 
[0026] Therefore, as shown in drawin g 4 , in each horizontal scanning line, the signals Dl-DM corresponding to the 
status signal are supplied to each data line 13, and the signals Dl-DM corresponding to the inverse video signal in the 
2nd term period are supplied to each data line 13 throughout [ 1st term / of the half of a horizontal scanning period ]. 
[0027] On the other hand, as shown in drawing 5 , the scanning-line drive circuit 21 outputs the pulses Ql-QN 
equivalent to the 1st period of the half of a horizontal scanning period, and drives each scanning line 14 one by one for 
every horizontal scanning synchronizing signal. Therefore, it sets in the 1st period by which Pulses Ql-QN are 
supplied to each pixel electrode 1 1 at each scanning line 14. While the signals Dl-DM corresponding to the status 
signal V are impressed, the signals Dl-DM corresponding to the inverse video signal IV are supplied only to each data 
line 13, and the 2nd period when Pulses Ql-QN are not supphed to each scanning line 14 is not impressed to each pixel 
electrode 11. 

[0028] In order to drive such a liquid crystal display panel, as shown in drawing 1 The video signal inputted through a 
terminal 24 from the exterior is inputted into the inversion circuit 22 for carrying out the alternating current drive of the 
liquid crystal. While inverting a video signal for every 1 field period and being inputted into the data-line drive circuit 



20 as a status signal V, a status signal V is inputted also into the signal inverter circuit 26 which inverts regularly, and 
is inputted into the data-line drive circuit 20 as an inverse video signal IV. 

[0029] On the other hand, based on the synchronizing signal inputted through a terminal 25 from the exterior, the 
timing generating circuit 23 is outputting various control signals, such as pixel clock signal CLK, the transfer signals 
TA and TB, the horizontal scanning synchronizing signal HSYNC, the vertical-scanning synchronizing signal 
VSYNC, and the field synchronizing signal FSYNC. 

[0030] Thus, the voltage level impressed to each pixel electrode 1 1 serves as the same polarity altogether in 1 field 
period, and can cancel the influence of the voltage from the pixel electrode which adjoins each other perpendicularly 
on both sides of the scanning line 14. 

[0031] In addition, although the example using the inverse video signal IV as a reversed-polarity signal supplied to 
throughout [ 2nd term ] at each data line 13 was explained in the above example It does not matter during 1 horizontal 
scanning period even if it uses the square wave which serves as reversed polarity to a status signal V as a reversed- 
polarity signal since the same effect as the above-mentioned is acquired even if it supplies each data line 13 by making 
into a reversed-polarity signal the signal which has the arbitrary waves which are reversed polarity to a status signal V 
for example. 

[0032] Moreover, in the above example, although the example set as the horizontal scanning synchronous half as the 
1st period and the 2nd period was explained, as long as it can moreover impress voltage required for the pixel electrode 
1 1 using the thing in which high-speed operation is possible as a switching element 12, the 1st period and the 2nd 
period may be set up shorter, and two or more 1st periods and the 2nd period may be prepared within a horizontal 
scanning synchronization. 

[0033] Drawin g 6 is the block diagram showing the driving gear of the liquid crystal display panel which are other 
examples of this invention. Although the composition of the liquid crystal display panel 10 is the same as that of the 
above-mentioned example, the point that the connection direction of the data line 13 is reverse every other is different. 
[0034] The data-line drive circuits 20a and 20b are equipped with the same output section as drawing 2 , it connects for 
[ every ] to each data line 13, and the status signal V from the inversion circuit 22 and the inverse video signal IV from 
the signal inverter circuit 26 are inputted into each data-line drive circuits 20a and 20b, In addition, in order to supply 
the signal of reversed polarity for [ of each data line 13 / every ], the output section of one data-line drive circuit 20b is 
exchanged in a status signal V and the inverse video signal IV in drawin g 2 , and it connects. 
[0035] Thus, while the status signal V which polarity reversed for [ every ] mutually, and the inverse video signal IV 
are supplied to each data line 13, these status signals V and the inverse video signal IV are performing the alternating 
current drive of liquid crystal, when polarity is reversed for every 1 field period. Therefore, since the potential 
impressed to the pixel electrode 1 1 which adjoins each other perpendicularly on both sides of the scanning line 14 
serves as the same polarity, it can display the good picture which can cancel the white optical phenomenon of the 
vertical portion of the pixel circumference, and does not have a flicker. 

[0036] In addition, although the potential impressed serves as reversed polarity and a white optical phenomenon will 
generate the pixel electrode 1 1 which adjoins each other horizontally on both sides of the data line 13 into the right- 
and-left portion of the pixel circumference, since this portion is shaded by each data line 13, the white optical 
phenomenon of a right-and-left portion is not in sight from the outside, and does not affect picture quality at all. 
[0037] 

[Effect of the Invention] As explained in full detail above, according to this invention, the state which is generated in a 
screen display around a pixel and which remained white, and the so-called white optical phenomenon can be canceled, 
and it becomes possible to display the very quality picture which does not have a flicker fiirther. 
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[0 0 2 0] fSa^^^^:t^/V 1 0 II. -7 

^s^i 1 1 X ^wmmm--mmj£^wm'h t f t 
>^>r ix^^^^^^i 2 LTis^wi^ 1 i--oPnj!jpm 

EE«rtt«&i--5ttft<07^-^i»l 3 (£iLT. x-^i»l 3 
C0*IS^M*:^-r6o ) ^XXf^:^^ y^l^i^m^l 2 
*MW-r^«mo*3£lll 4 (JIUT. ^dgi6S 1 4 co*:^ 
«rN*i:-f5o ) ;?)^e>^e»lS«^. ^iSSlciWfRl 

m2msLt. mim^ttR2&^<om\z&m^tifcm& 
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5 

100 2 1] 0 2*1. x-^«liKBilHlK2 0<^m:/3«fP4r 

[0 0 2 2] M^(Dmtt^^'t^i^y h l-i^y^^SR 
ic. 0 3 (1) {zifki-mm^ o y^iS^CLKii^Ati^ 

n^t. ms (2) ~ (6) ic^-rf-v^y v^m^s 

l-SM^ffi^^UX. «-r^P:^^;^-f s/^G a l~Ga 

[0 0 2 3] 13 3 (9) tC^-r^^ft-^V;^^^ «•r-:^^ 10 
i/^-f y^Ga l-G aM{rA;0^n. ^-t/ 

[0 0 2 4] ^^ici, ma (7) , (8) 
ffi. ^na^oi5 2»ir«i;55g^«)ibix5, umm^-TACD 

b 1— C bM-^$sill$ti. ^^< >':7r B 1— BM^r^M. 

[0 0 2 5] KlE^^ft^I 0 3 (10) 

r-:hn>/>^-f 5/^G c 1 --G c MlcA;^ ^tl. ei^m^ 
TB^5#r':^p^;^-Y >^Gc 1 —G c M*r»ii$ii:S 
RG^^m^ I K^" vv^vi^c b 

l—CbM-^^ig^tx.. ^^<yyrBl--BM^^VX 
^y'-^m 1 3 --<t^D 1 -DM^ttitei-^o 

[0 0 2 6] bfc;dSor. 04tc^i-J;5lw. #7K^* 30 

[002 7] — ^^j^igibiEiK 2in^ m 5 ir^r 
J: Pic, 7K^^^^^o^5^o^i^FBll;iffi^-r6/^/v- 

#3fe^l 4{;i^^/i>':^Ql-QN;55«^ifeS?tt^^l«8fe1 
^;l*5V^T. ^^m^Vtr^lS Lfcm^D 1 -'DM;5SH3j&0 40 
$^-6-*^. ^-jfe^lftl 4|;i/^/^;^Ql'-'QN;i>s«j^$ 

[0 0 2 8] Z(DX0^£i^&M7fi^^^^^(^mW}^n0fc 

teie]K2 2(i:x;/3^?ix. 1:7 ^-/ummu\zmmm^ 
(om^^irn^x. mTf^m^v ty^xy'-^mmmm 

^2 0\cx:h^tii>tth{z. S^jf^vfi. 50 
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*^^«icfT9m^R«clHlK2 6lrtA>J$tlX. Rte 
[0 0 2 9] -Jj. ^m^ht^^2 5i:^l.XAti^tl 

^mmm^\^m<^\^^x. ^:yi!^m±mm2 3j!fK m 

l^^ft^HSYNC. ^iS^SP^ft^VS YNC. y 
>( -/w K|5lSfl(i^F S Y N C /j^ ^*<?D#««lJ|»{t'^^ W;^ 

[0 0 3 0] ^(Djz^ic:. ^mmmM \ ii^ppjup^n^ 

[00 3 1] fa^^ jeA±<0|l5S«RJ(w^b^V^X. 'm2%f^^ 

x^m'&hnmm^t'^'^h^^fz.^h. tz.h7L\iMmm 
^v\zn\.xmm^hft^mr^Wincmw&^^h ur^ 

[0 0 3 2] ^yh. ^^±o^^s{^Jlw;fc^v^T. ^\fm^ 

i5^0^Lyc;5^ -x-r ^y^:/>r^^l 2^ LXiS5g!)!if^;?^5pr 
tg^^to^fflv^, L;i)>ti{lf^m<iil 1 
*D-et^co-C*>ti»^. Bl»P«1:fc^J:0^i5 2^&l^<i:l9M 

2^r«l^B9:ftxt«^/^v\ 

[00 3 3] met!. :*:^M<DfifecD|li£«?ijXfc5^RS^ 
^y-^^/KOggftSIBSr^-f-SlfifeSX'fe^. 

rn^X 3(7)jKi|ft*'(6];65l:4c;|b*^lc:i£lc/j:oXV>-5^;d5t@jg 
[0 0 3 4] 'r-^MIEKlIl]K2 0 a, 2 0 b 0 2 

^l^«/ceW;^a5^(i^X*5t). #v=^-^i8ll 3t:i^LX 
i;*:SlC^)g|$ti.X*5t). *'7^-^*||gi(ile]K2 0 a, 
2 0b \ZJmtSLUm^2 2 ^>C>0^^^f -g-V. ^^Ste 
lElK2 6;!i-^c7)S^^^ft-^I V;d5A;^*n-5o tt^. 

-*a)7'-i^ji6ffi»i0K2ObtZ>ffl;<jSfBli. H2(w 

*5v^x«^fs^v fcRte^^m^ I vit^^»$tixmm 

[0 0 3 5] ^(DjiptCbX. — iJ'jjftl 3lr(ll*: 

3t355ox. *«i®i 4*^^x•s^i[;^^6]^c^»9^5W* 
®1^i il;:Si^JD^n^m{ftfi. Pi:<ltt^/jr5rc:i?). iS 
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[0 0 3 6] fj:^^ x-tJ'iKl 3SrfifeA.X-*¥*ffill::SI 

10 0 3 71 

' imi] ^^m<o-mMmxh^^&^am:^y<^^i-<omm 
lias] ^m^-WimirTf^i^tc^-f ^ i^^^^- hx*fe 20 
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